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(57) ABSTRACT

Particular embodiments described herein provide for an elec-
tronic device, such as a notebook computer or laptop, that
includes a circuit board coupled to a plurality of electronic
components (which includes any type of components, ele-
ments, circuitry, etc.). The electronic device may also include
a hinge assembly to secure a top portion of the electronic
device to an accessory. The hinge assembly is to allow a
rotation of the top portion in relation to the accessory. The
hinge assembly may include a plurality of discs to receive a
plurality of segments of the accessory as the hinge assembly
engages to secure the top portion of the electronic device to
the accessory.
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1
HINGE CONFIGURATION FOR AN
ELECTRONIC DEVICE

TECHNICAL FIELD

Embodiments described herein generally relate to hinge
configurations for an electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are illustrated by way of example and not by
way of limitation in the FIGURES of the accompanying
drawings, in which like references indicate similar elements
and in which:

FIG. 1A is a simplified schematic diagram illustrating an
embodiment of an electronic device in an open configuration
with an attached keyboard, in accordance with one embodi-
ment of the present disclosure;

FIG. 1B is a simplified schematic diagram illustrating an
embodiment of an electronic device with an attached key-
board, in a closed configuration in accordance with one
embodiment of the present disclosure;

FIG. 1C is a simplified schematic diagram illustrating an
embodiment of an electronic device in a closed configuration
with an attached accessory cover, in accordance with one
embodiment of the present disclosure;

FIG. 2 is a simplified schematic diagram illustrating an
orthographic view of the electronic device shown separated
into two segments;

FIG. 3 is a simplified schematic diagram illustrating an
orthographic view of the electronic device when the two
segments are connected together;

FIG. 4 is a simplified orthographic view of a disc feature of
the electronic device;

FIG. 5 is a simplified schematic diagram illustrating an
orthographic view of an accessory of the electronic device in
accordance with one example implementation;

FIG. 6 is a simplified schematic diagram illustrating an
orthographic view of the front of an accessory dock connec-
tion feature of an accessory device in accordance with one
embodiment of the present disclosure;

FIG. 7 is a simplified schematic diagram illustrating a view
of the rear of an accessory dock connection feature of an
accessory device in accordance with one embodiment of the
present disclosure;

FIG. 8 is a simplified schematic diagram illustrating an
orthographic view of an embodiment that includes an inte-
gration of an accessory dock connection feature with its mag-
netic band segments that attract disc elements of the elec-
tronic device;

FIG. 9 is a simplified schematic diagram illustrating an
orthographic view showing an embodiment of an accessory
device without the accessory dock connection features;

FIG. 10 is a simplified schematic diagram illustrating a
hinge assembly associated with the electronic device;

FIGS. 11-14 are simplified schematic diagrams illustrating
certain hinge assembly components associated with the elec-
tronic device;

FIG. 15 is a simplified schematic diagram illustrating one
potential design arrangement associated with the present dis-
closure;

FIG. 16 is a simplified schematic diagram illustrating one
potential snap-band configuration of the present disclosure;

FIG. 17 is a simplified schematic diagram illustrating a
magnet component associated with the electronic device;
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FIG. 18 is a simplified schematic diagram illustrating a
cross-section of an engaged magnet with a ferrous ring band
associated with the electronic device;

FIG. 19 is a simplified schematic diagram illustrating a
cross-section of engaged teeth associated with a magnet of the
electronic device;

FIG. 20 is a simplified schematic diagram illustrating a
cross-section of an assembly associated with the electronic
device;

FIG. 21 is a simplified schematic diagram illustrating an
embodiment of an electronic device consistent with this dis-
closure;

FIG. 22 is a simplified schematic diagram illustrating
molded-in accessory docking feature bands and band mag-
nets associated with an accessory device;

FIG. 23 is a simplified schematic diagram illustrating a
latch magnet associated with the electronic device;

FIG. 24 is a simplified schematic diagram illustrating a
docking station embodiment associated with the electronic
device;

FIG. 25 is a simplified schematic diagram illustrating an
speaker embodiment associated with the electronic device;
and

FIG. 26 is a simplified block diagram illustrating potential
electronics associated with the electronic device.

The FIGURES of the drawings are not necessarily drawn to
scale, as their dimensions can be varied considerably without
departing from the scope of the present disclosure.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

The following detailed description sets forth example
embodiments of apparatuses, methods, and systems relating
to hinge configurations for an electronic device. Features
such as structure(s), function(s), and/or characteristic(s), for
example, are described with reference to one embodiment as
amatter of convenience; various embodiments may be imple-
mented with any suitable one or more of the described fea-
tures.

Traditionally, tablet devices and their associated accesso-
ries exist with minimal integration. A keyboard accessory, for
example, is often an afterthought that requires a combination
of elastic and/or magnets to connect the two disparate com-
ponents having no power integration between them (e.g., no
power integration between a tablet and a keyboard acces-
sory). Docking the tablet to the accessory can provide a lim-
ited range of motion for angling the tablet in a laptop usage
orientation, or only provide fixed angular orientations. In
addition, the keyboard-device interaction may only allow one
orientation of the keyboard to the device when connected
(i.e., the device screen only faces the keyboard). This con-
figuration stifles the user’s flexibility, along with hindering
the overall user experience of the device during laptop orien-
tation usage.

Particular embodiments described herein provide for an
electronic device, such as a notebook computer, laptop, cell-
phone, or other mobile device that includes a circuit board
coupled to a plurality of electronic components (which
includes any type of components, elements, circuitry, etc.).
The electronic device may also include a base portion and a
top portion coupled to the base portion at a hinge configured
such that the base portion and the top portion can rotate
between an open configuration of the electronic device and a
closed configuration of the electronic device (and hold posi-
tions with respect to one another at points in between open
and closed). Certain embodiments presented herein can offer
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an effective hinge and docking capability that provides an
orientation flexibility and connection to enable a more exten-
sive integration between the electronic device (e.g., a tablet)
and an accessory (e.g., a keyboard, audio system, a movie
player system, a docking station, accessory cover, etc.).

The electronic device may also include a hinge assembly to
selectively secure (e.g., based on a desired configuration) a
top portion of the electronic device to an accessory. The hinge
assembly is to allow a rotation of the top portion in relation to
the accessory. The hinge assembly includes one or more discs
to receive one or more segments of the accessory, as the hinge
assembly engages to secure the top portion of the electronic
device to the accessory. In more particular embodiments, the
hinge assembly includes a disc-toothed wheel to receive the
one or a plurality of segments of the accessory in order to
secure the top portion to the accessory. Additionally, the
accessory may include one or more rib segments to provide an
alignment function, as the hinge assembly of the device
engages the accessory (providing increased strength and stift-
ness to this area of the accessory). In an embodiment that
includes magnets in this particular region of the accessory,
these rib segments can provide the additional function of
focusing the magnetic force of the magnets. In addition, the
accessory may include one tooth (or a plurality of teeth fea-
tures) to provide resistance to a rotational motion between the
hinge assembly and the accessory, allowing them to hold their
relative positions without user interaction. In addition, the
accessory may include one or more magnetic bands that
attract one or more rings provided in the top portion.

In an embodiment, the accessory docking features of the
accessory do not include magnets. Instead, the device can be
retained by the accessory at the hinge connection point by the
accessory engaging features of the electronic device with an
over center (or other type of) mechanical snap retention.

In yet other embodiments, an electronic device is provided
that includes a hinge assembly to selectively secure a top
portion of the electronic device to an accessory. The hinge
assembly is to allow a rotation of the top portion in relation to
the accessory, and the hinge assembly includes at least a
three-piece snap configuration (or a four-piece, a five-piece,
etc.) that is to provide a retention force between the top
portion and the accessory. Power signals can be run separately
through each of the three pieces of the three-piece snap con-
figuration. Alternatively, the power signals can be run through
a middle piece of the three-piece snap configuration, and two
outer pieces of the three-piece snap configuration can be
insulators. The accessory can be a keyboard that includes a
keyboard side snap with one piece, and a plurality of slots can
be provided to allow an independent motion of outer snap
bands of the keyboard.

Hinge Configuration for Electronic Device

FIG. 1A is a simplified schematic diagram illustrating an
embodiment of an electronic device 10 in an open configura-
tion in accordance with one embodiment of the present dis-
closure. Electronic device 10 may include a base portion 16,
comprising a keyboard 12, a touchpad 18, and a top portion
14, comprising a display 26 and one or more discs 15. Display
26 may be disposed within/on and/or supported by top por-
tion 14. In one or more embodiments, display 26 is a screen
that can be a liquid crystal display (LCD) display screen, a
light-emitting diode (LED) display screen, an organic light-
emitting diode (OLED) display screen, a plasma display
screen, or any other suitable display screen system.

In one or more embodiments, electronic device 10 is a
notebook computer or laptop computer. In still other embodi-
ments, electronic device 10 may be any suitable electronic
device having a display such as a mobile device, a tablet
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computer and/or a tablet device (e.g., an i-Pad), a personal
digital assistant (PDA), a smartphone, an audio system, a
movie player of any type, a computer docking station, etc.

In general terms, electronic device 10 can offer a suitably
comfortable grip for an end user to manipulate base portion
16 (e.g., to separate it from top portion 14). Electronic device
10 may also include one or multiple discs 15 that enable an
integrated detachable accessory solution from mechanical,
electrical, and aesthetical standpoints. The accessory band
design feature can provide mechanical and magnetic lead-in
guidance and attraction force for retention during docking.
Additionally, electronic device 10 may use a mechanical
snap-in feature to easily attach, retain, and detach any acces-
sory. The power of electronic device 10 can be physically
isolated from its chassis and/or, further, it can be integrated
within one or more of its disc assemblies. Moreover, elec-
tronic device 10 can offer docking that allows power and/or
data to flow between the device and the accessory (e.g., key-
board) to which it is docked. In addition, electronic device 10
can offer a space saving integration of a clutch mechanism
residing inside the volume of the disc feature. Additionally,
electronic device 10 can offer an improved range of motion
for the display when the device is oriented in a laptop mode,
as detailed below.

Electronic device 10 may also include a middle portion that
is provided between base portion 16 and top portion 14. The
middle portion may aesthetically cover a portion ofhinges 15
(or be proximate to multiple hinges 15) existing between base
portion 16 and top portion 14. Hinges 15 can define an axis of
rotation that is shared between base portion 16 and top portion
14. In one embodiment, base portion 16 and top portion 14 are
hingedly coupled via one or more hinges 15 (as shown).

Inthe particular embodiment shown in FIG. 1A, electronic
device 10 is a relatively thin and sleek tablet having a touch
screen (e.g., 10-inch screen) and a detachable and re-attach-
able keyboard accessory. Electronic device 10 provides for an
integrated device that can include a display section (contain-
ing a main logic board and barrel installed batteries) and a
keyboard section. In addition, its hinge mechanism allows the
display section to be attached to the keyboard in two different
orientations: the display facing inward and the display facing
outward. This mechanism can provide multiple modes (pos-
sible configurations), such as a laptop mode, tablet mode,
movie mode (as well as closed mode) to a user. All of these
configurations are discussed below with reference to various
FIGURES that further illustrate some of the operational capa-
bilities associated with electronic device 10.

For the particular magnetic keyboard design, it should be
noted that the keyboards that are currently available for tab-
lets do not offer a suitable user experience. Typing on glass is
ergonomically uncomfortable and, separately, typical Blue-
tooth keyboards are thick and cumbersome. In contrast to
those flawed systems, the keyboard option for electronic
device 10 can provide a user experience that replicates a more
traditional computer keyboard experience. Additionally,
from the perspective of the user, the key travel feels like a
common computer keyboard (e.g., travel could be approxi-
mately 0.5 mm vs. 2.5 mm on a traditional computer key-
board, but feels the same). Moreover, there is enough sepa-
ration between the keys to make it easier for touch-typers to
distinguish between keys for improved touch-typing.

In a particular embodiment, the keyboard is an ultra-thin
(e.g., 3.30 mm), ultra-light (e.g., 275 grams) keyboard with
sufficient keyboard band stiffness and strength to serve as a
tablet device cover. The keyboard can be made from a lami-
nate construction that uses variations of key design shapes
and magnets to replicate a touch-typing user experience with
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the feel of a typical computer keyboard. In order to account
for the thinner side areas of the keyboard device, the keyboard
edge keys may be pivoted on one side and, further, may have
magnets only on one side in a particular embodiment of the
present disclosure. The keys can be of any suitable type such
as toggle operation keys, for example, with an arrow key
operation that merges four keys that cannot move diagonally.
A magnet can be provisioned at various locations of the
keyboard (e.g., away from the center of the keys).

In operation, the spacing between the keys of the keyboard
can enable a touch-typer to easily distinguish between keys
with fingers. Edge keys can be specially designed for thinner
sides and, further, utilize varying magnet configurations. An
edge key configuration allows keys to hang over the edge of
the support base to accommodate the thinner sides of the
keyboard device. Magnets can be suitably positioned to mini-
mize the toggle affect. Toggle key configuration is used with
the arrow keys.

For the magnetic keys, the use of magnets embedded
within the keys and attracted to a ferrous top plate above the
sides of the keys can provide the user with the sense of a
traditional computer keyboard key travel and rigidity. The
keyboard can also provide a physical keystroke confirming
the depression of the key. In certain implementations, the
keyboard keys are magnetically biased upward with electri-
cally conductive pads beneath the keys, which trigger a key
press. For the actual keyboard construction, a laminate con-
struction may be employed in conjunction with an injection
mold, where the metal is integrated into the plastic. A flexible
printed circuit board (FPC) can also be used in certain
embodiments of the present disclosure. Connections can be
formed to the bands and a small battery may be optionally
inserted into the keyboard to provide a limited backup power
supply. In one non-limiting example, the tablet keyboard
dimensions are approximately: 261.40 mm (X)x170.16 mm
(Y)x3.30 mm (Z, key top-to-bottom surface). Other embodi-
ments of the keyboard can include any suitable dimensions,
sizes, and shapes: all of which are encompassed by the
present disclosure.

Note that any number of connectors (e.g., Universal Serial
Bus (USB) connectors (e.g., in compliance with the USB 3.0
Specification), Thunderbolt™ connectors, WiFi connectors,
anon-standard connection point such as a docking connector,
etc.) and a plurality of antennas can be provisioned in con-
junction with electronic device 10. [Thunderbolt™ and the
Thunderbolt logo are trademarks of Intel Corporation in the
U.S. and/or other countries.] The antennas are reflective of
electrical components that can convert electric currents into
radio waves. In particular examples, the antennas can be
associated with WiFi activities, wireless connections more
generally, small cell deployments, Bluetooth, 802.11, etc.

In one example embodiment, the motherboard of elec-
tronic device 10 is a general circuit board that can hold vari-
ous components of the internal electronic system of elec-
tronic device 10. The components may include a central
processing unit (CPU), a memory, etc. The motherboard can
also couple to one or more connectors in order to accommo-
date other peripherals sought to be used by auser of electronic
device 10. More specifically, the motherboard can provide the
electrical connections by which the other components of the
system can communicate.

Any processors (inclusive of digital signal processors,
microprocessors, supporting chipsets, etc.), memory ele-
ments, etc. can be suitably coupled to the motherboard based
on particular configuration needs, processing demands, com-
puter designs, etc. Other components such as external stor-
age, controllers for video display, sound, and peripheral
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devices may be attached to the motherboard as plug-in cards,
via cables, or integrated into the motherboard itself.

Note that particular embodiments of the present disclosure
may readily include a system on chip (SOC) central process-
ing unit (CPU) package. An SOC represents an integrated
circuit (IC) that integrates components of a computer or other
electronic system into a single chip. It may contain digital,
analog, mixed-signal, and often radio frequency functions: all
of which may be provided on a single chip substrate.

In a particular embodiment, touchpad 18 is a pointing
device that features a tactile sensor, a specialized surface that
can translate the motion and position of a user’s fingers to a
relative position on screen. Touchpad 18 can be used in place
of'a mouse (e.g., where desk space is scarce or based on user
preference). Touchpad 18 can operate using capacitive sens-
ing, conductance sensing, or any other appropriate sensing
technology. Ina particular embodiment, a suitable battery can
be provisioned proximate to touchpad 18 in order to power its
operations. In addition, either surface (or both surfaces) of
display 26 can be a touch display that uses any of the tech-
nologies discussed herein.

Turning briefly to FIG. 1B, FIG. 1B is a simplified sche-
matic diagram illustrating a side view of electronic device 10
in a closed configuration. In operation, when electronic
device 10 is in a closed position, the thin plastic keyboard can
protect the display. When the display section is flipped up to
an open position, it operates in a traditional laptop orientation
(i.e., akeyboard resting on a surface with a display held in an
upright position). In a particular embodiment, electronic
device 10 includes an 18.5 mm pitch full-size keyboard that
provides for an optimal touch-typing experience. When the
display section is flipped upside-down to face outwardly
away from the key elements of the keyboard, electronic
device 10 can operate in a tablet configuration with the key-
board nested behind the screen and out of the way of user
interaction. Its barrel-shaped hinge mechanism feature can
serve as an ideal grip for the end user. In this mode, the
keyboard can be stowed behind the display. In the tablet
mode, the display can still be flipped up. In this mode, the
keyboard can operate as a stand (behind the display), and the
device can become a stationary display (e.g., movie mode).
When the display section is detached from the keyboard, it
can function as a simple lightweight tablet by itself.

In the case where the accessory of electronic device 10 is a
keyboard, then the keyboard main components can include
various elements. For example, the keyboard can include a
keyboard body reflective of a unibody-molded part that may
use insert and/or comolding methods to eliminate visible
fasteners. In addition, the keyboard body may further include
insert-molded band features to provide stiffness to the outer
portion of the scoop geometry as well as transmit rotational
loads, which inhibit top portion 14 from rotating with respect
to bottom portion 16. Also provided are one or more band
features that can provide for a magnetic attraction of the
ferrous disc shaped features of the tablet. Electrical current
can be passed from the tablet to the keyboard to recharge an
on-board battery or capacitor, or power any number of items
(e.g., a Bluetooth radio). Additionally, the tablet can be suit-
ably anchored to the keyboard to prohibit a toothed disc
feature from rotating with respect to the keyboard, while
allowing the tablet to concentrically rotate in the “scoop” part
of the keyboard through one or more clutch elements in the
tablet.

For the actual keys, in a particular non-limiting embodi-
ment, the keys are configured with a 0.5 mm travel distance
(for individual keys). In addition, tactile feedback can be
provided (e.g., 70 gram with “cliff drop” force deflection feel)
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to mimic the typing experience of traditional keyboards. In
certain implementations, there is little (or no) dead space on
the key surface. There can be various types of keys on the
keyboard. For example, the keyboard can include pivoting
keys (e.g., left edge: tilde, tab, caps lock, shift, left ctrl; right
edge: backspace, backslash, enter, shift), rocking keys such as
the arrow keys, and substantially vertical travel keys such as
function keys and other keys that are not along the right or left
edge, etc.

Electronic device 10 can also include a nonferrous web that
provides sufficient stiffness to the keyboard body. The web
can provide a guide for keys to move vertically, but appropri-
ately restrain x-y motion. In addition, a ferrous top plate can
increase the stiffness of keyboard, retain keys from falling
out, and attract magnetic keys to bias them upwards.

In terms of Bluetooth capability, the power can reach the
radio by passing current through the bands/socket. The tablet
can include electrically protected (but “hot”) toothed discs.
The Bluetooth radio circuit board can have a direct current
(DC) rectifier to power the electronics independent of the
orientation of the tablet (i.e., laptop mode vs. tablet mode,
etc.).

In certain example embodiments, the design of electronic
device 10 can allow a tablet to connect to the keyboard in both
a laptop type mode and a tablet type mode, in addition to a
movie stand type mode. The range of viewing angle adjust-
ment is continuous (e.g., extending between 0 and 125°, or
150°, or more, or different ranges may be provided). 0° can
correspond to the fully closed position, whereas 125° or simi-
lar can be defined as fully opened. There are two socket
modules built into the tablet side of the device, which are
magnetically attracted to the nesting features built into the
keyboard. FIG. 1C is a simplified schematic diagram illus-
trating an embodiment of electronic device 10 in a closed
configuration with an attached accessory cover in accordance
with one embodiment of the present disclosure.

FIG. 2 is a simplified schematic diagram illustrating an
orthographic view of electronic device 10 being separated
into two segments. FIG. 3 is a simplified schematic diagram
illustrating an orthographic view of the electronic device
when the two segments are connected together.

Focusing for a moment on the disc clutch, the specific
design of electronic device 10 integrates the clutch element
the resides inside the volume of the disc features of the elec-
tronic device and, further, saves space by incorporating ele-
ments of the disc into the clutch (i.e., a toothed wheel). In
general, the design and assembly mechanism allows the tablet
disc sub-assembly to be installed into a slot in the tablet
enclosure that is smaller in width than the disc sub-assembly
in its installed configuration. The actual disc can be designed
with an electrical power connection that is physically isolated
from the chassis. Additionally, electronic device 10 offers a
friction clutch integration with a disc-toothed wheel feature
in the center (or other location) of the disc features in the
electronic device (e.g., for improved range of motion, more
compact size, position hold capabilities, and better torque
transition characteristics).

The magnetic band segments in the accessory (e.g., the
keyboard) can attract the ferrous rings of the tablet discs. The
center rib (discussed in detail below) provides an amplified
magnetic strength focused into the band. During insertion of
top portion 14 into bottom portion 16, the center toothed
wheel features of the tablet disc, which are connected to the
clutch, engage the tooth at the center of the accessory scoop.
The center rib of the accessory scoop can serve to provide a
suitable alignment lead-in function. The encasing can provide
a directional focus for the magnetic field. In a particular
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embodiment, a clutch with bidirectional uniform torque prop-
erties is provisioned in the disc. This can allow top portion 14
to be inserted into bottom portion 16 in either orientation and,
further, provide the uniform resistance to motion. This is in
contrast to a typical standard laptop clutch, which may pro-
vide less resistance in one direction or variable resistance
based on the angle between the screen and the keyboard.

FIG. 4 is a simplified orthographic view of a disc groove 40
of electronic device 10. In this particular embodiment, disc
groove 40 can be in the range of 1.0-3.5 millimeters, although
alternative embodiments could have any other suitable
dimension. FIG. 5 is a simplified schematic diagram illustrat-
ing an orthographic view of a potential accessory of elec-
tronic device 10 in accordance with one example implemen-
tation. This particular embodiment includes symmetrical
segments 50a-505 that can engender a suitable coupling for a
given accessory. For example, an accessory such as a key-
board, when attached, becomes integrated to allow power to
flow between the tablet’s disc mechanism and the keyboard
and, thus, power the Bluetooth radio embedded in the key-
board.

FIG. 6 is a simplified schematic diagram illustrating an
orthographic view of an accessory dock 60 of electronic
device 10 in accordance with one embodiment of the present
disclosure. Accessory dock 60 can provide a suitable lead-in/
guidance feature during connection activities. FIG. 7 is a
simplified schematic diagram illustrating the underside of the
accessory band components associated with electronic device
10. Magnet components 70 on the opposite side (and installed
in the band) may be accompanied by a suitable backing (e.g.,
a steel backing) to reduce unwanted stray magnetic fields.
Without such a backing, magnetic forces would have an
increased likelihood of interaction with other components,
alter credit card information, corrupt certain storage ele-
ments, etc. The shape of the band/keyboard and the tablet
transition can allow for a cam-out release of the tablet from
the keyboard by using the tablet as a lever to overcome the
strong magnetic pull force of the connection. The magnetic
pull from the keyboard to the tablet can ensure an electric
contact and mechanical connection between the keyboard
bands and the tablet. The clutch assembly can be electrically
isolated from the tablet and keyboard enclosures to allow
positive and negative connections between the tablet and the
keyboard made through the two clutches. The physical con-
tact of the toothed wheel features of the tablet disc elements to
the torque transmission tooth of the keyboard bands allows
for electrical power and/or signals to pass from the tablet to
the keyboard. The toothed disc can suitably transmit torque
from the keyboard to the tablet. Additionally, certain embodi-
ments may use aplastic-housed clutch element to electrically
isolate the toothed disc from the chassis.

FIG. 8 is a simplified schematic diagram illustrating an
orthographic view of the keyboard electronics and magnetic
bands 80 with the surrounding keyboard housing removed.
FIG. 9 illustrates a keyboard housing 90 with the associated
keyboard electronics and magnetic bands removed. FIG. 10 is
a simplified schematic diagram illustrating a hinge assembly
100 associated with electronic device 10. FIGS. 11-14 are
simplified schematic diagrams illustrating certain hinge
assembly components 110/120/130/140 associated with elec-
tronic device 10. The design and assembly mechanism of
electronic device 10 allows assembly of the tablet disc into a
slot that is smaller than the assembled disc. FIG. 15 is a
simplified schematic diagram illustrating one potential
design arrangement 150 associated with the present disclo-
sure.
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FIG. 16 is a simplified schematic diagram illustrating one
potential snap-band configuration 175 in accordance with one
embodiment of the present disclosure. In certain example
embodiments, the snap band on the keyboard can be used to
retain the electronic device (e.g., instead of/or in conjunction
with the use of magnets). In this particular example, a some-
what stiffer central section 171 can be provided, along with a
more flexible set of side arms 172/173. In addition, a disc
guide feature 174 is also provided in conjunction with a
segment 177 that engages the tablet disc over the center (e.g.,
for retention purposes). Also provided in this particular
embodiment is a tooth feature 176 that can engage the tablet
disc toothed wheel for torque transmission.

In operation of one example embodiment, there is a three-
piece snap for purposes of retention. Power signals can propa-
gate through each of the three pieces separately. In addition,
the power signals can run through the middle piece, where the
two outer pieces operate as insulators. A keyboard side snap
can be provided with one piece, where slots are used to allow
for an independent motion of the outer snap bands and inner
torque grabbing band/tooth. In yet other implementations, a
one-piece snap can be provided without a separation of the
three sections. It should be noted that any suitable plastic,
fiber-reinforced plastic, highly elastic metal (e.g., titanium)
can be used in such embodiments. Note also that for the
one-piece snap, three-piece snap, and the magnetic retention
can all be implemented without a clutch in the electronic
device. For example, instead of using a clutch mechanism, the
electronic device and the accessory can be held in position
angularly with respect to one another (e.g., with the friction of
their respective cylindrical mating surfaces).

FIG. 17 is a simplified schematic diagram illustrating a
magnet component 170 associated with electronic device 10.
In a particular embodiment, retention of the tablet to the
keyboard is achieved through two arc-shaped ferrous steel
components that may be embedded with four linearly polar-
ized segment-shaped magnets. Magnets can attract ferrous
steel ring bands that are part of the tablet socket modules.
FIG. 18 is a simplified schematic diagram illustrating a cross-
section of an engaged magnet 185 with a ferrous ring band
180 associated with electronic device 10. FIG. 19 is a simpli-
fied schematic diagram illustrating a cross-section of engaged
teeth 190 associated with a magnet of electronic device 10. In
a particular embodiment, angle adjustment and position hold
can be achieved by engaging a single tooth built into the
keyboard socket nest with the toothed disc.

FIG. 20 is a simplified schematic diagram illustrating a
cross-section of the internal features of a tablet disc assembly
200 associated with electronic device 10. This particular
embodiment includes a hardened steel-toothed disc 202, a
modified REELtorq insert (clutch element) 204, an electrical
isolation washer 206, and a torque transition ring 208. Hence,
there can be two REELTorq inserts (clutch elements) inte-
grated in the tablet socket design. Alternative embodiments
can use other clutch element mechanisms in place of these
inserts. The hardened steel toothed disc could be integrated
with (or appropriately assembled onto) the shortened shaft of
the torque insert (e.g., press fit). Moreover, a custom over-
molded engineered plastic (e.g., polycarbonate (PC) 20%
glass fiber (GF) or equivalent) body can be provided that
protects torque elements, adapts to the tablet barrel section,
and electrically insulates the electrically “live” toothed disc.

In certain embodiments, the clutch mechanism does not
have to be internal to the device discs (e.g., they can be in the
area shown as being occupied by batteries in certain FIG-
URES). In essence, any clutch mechanism can be used in
order to accommodate the teachings of the present disclosure.
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Additionally, friction forces do not have to be equal in both
directions in certain embodiments of the present disclosure.

For the actual assembly, one of the two ferrous steel bands
can be assembled with the torque insert and then inserted into
the tablet by sliding it into the center barrel section with the
second ferrous steel band loosely present over the center-
toothed disc, which has a smaller outer diameter than the
inner diameter of the ferrous steel band. Subsequently, the
connector sub-assembly can be pushed in from the outside
through the outer portion of the tablet barrel and the second
ferrous steel band can be secured onto it.

FIG. 21 is a simplified schematic diagram illustrating a
potential battery configuration 210 associated with electronic
device 10. Battery cells that reside within the tablet cylindri-
cal barrel (through protective circuitry) can deliver current to
the toothed discs that connect to (and power) the Bluetooth
keyboard. FIG. 22 is a simplified schematic diagram illustrat-
ing insert-molded bands with engagement features and aband
magnet assembly (generally indicated at 220) associated with
electronic device 10. In this particular embodiment, a Blue-
tooth radio module is being illustrated in conjunction with a
band, a band magnet, and three band support posts. The bands
shown in FIG. 22 can house rare earth magnets that attract the
discs in the tablet. The bands can be made from low-carbon
steel that helps reduce stray magnetic fields emitting from the
underside of the keyboard. Three band support posts can pass
through the keyboard wall and be pressed into each band in
accordance with one embodiment of the present disclosure.
This can mechanically connect the bands to the keyboard
and/or to pass electric power or signals from the bands to the
internal region (circuitry) of the keyboard. The band and band
magnet assembly can also be insert molded into the plastic
keyboard body, which helps support the outboard tip of the
keyboard body.

The band support posts can pass current from the tablet
through the band and to the Bluetooth radio module. Because
the discs in the tablet have an electric polarity and also have
the ability to be inserted into the keyboard in multiple orien-
tations, a DC rectifier can be used on the Bluetooth radio
module. The band support posts can also anchor the bands to
help transmit and distribute loads to the keyboard. A single
center tooth on the band can mate with the toothed disc in the
tablet to prevent unwanted toothed disc rotation with respect
to the keyboard and, further, allow the tablet to be inserted
into the keyboard in both possible orientations. Because the
bands touch the electrically live-toothed discs of the tablet,
the bands can become electrically charged, so they can be
electrically isolated from other metal components ofthe key-
board, though proper keyboard and tablet electronic circuit
design may also be used to eliminate this need.

In certain embodiments, instead of passing power signals
through the toothed wheel, certain configurations can pass
power signals through one or a plurality of discs with wiping
contacts on the accessory side. Other configurations can pass
power signals through disc features that are not necessarily
the ferrous features being shown, but any other ring of metal
could be used as a contact. In yet other examples, power
signals can be passed through a plug-in connector (e.g.,
whose male side protrusion is built into the keyboard side and
whose female side is built into the electronic device). This
could effectively make the electrical connection and, further,
could be used as the sole point of torque transmission between
the keyboard and the tablet. Note that such an embodiment is
like a scaled-up version of the tooth engaging in the toothed
wheel. This might not necessarily be ideal in that it may only
allow the tablet and keyboard (or any other accessory) to be
connected when they are in one orientation. Virtually any
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other electrical connection methods could be used and, thus,
are clearly within the scope of the present disclosure. Addi-
tionally, alternative constructions for the barrel and scoop
(which come together at the hinge) could be used without
departing from the teachings of present disclosure. Although
potentially cumbersome, such configurations represent
viable alternative embodiments of the present disclosure.

FIG. 23 is a simplified schematic diagram illustrating a
latch magnet 230 associated with electronic device 10 having
a touch pad section 232. In a particular example implemen-
tation, rare earth magnets with alternating polarity and a steel
backplate are used to reduce stray magnetic fields through the
underside of the keyboard and, further, to concentrate the
magnetic fields in the direction of the tablet. For example,
beneath the wrist pad depicted in FIG. 23, three rare earth
magnets with alternating polarity can be suitably mounted.
The latch magnets can attract an associated magnet/snap plate
combination mounted in the tablet. The steel backplate in the
keyboard can concentrate the magnetic fields from the latch
magnets and direct it upward, toward the tablet to help keep
the device closed. The latch magnet can be designed to have
an equal closing force when the device is in laptop mode and
nested tablet mode.

FIG. 24 is a simplified schematic diagram illustrating an
alternative docking station 240 embodiment associated with
electronic device 10. As a general proposition, the disc hinge
design of the present disclosure (with power isolated from the
chassis) enables a more fully integrated tablet accessory
capability, thus engendering countless functioning tablet
accessories. For example, docking station 240 is one such
implementation. FIG. 25 is a simplified schematic diagram
illustrating an alternative speaker embodiment 250 associ-
ated with electronic device 10. Any suitable audio system can
be provisioned in conjunction with the present disclosure, as
the depiction of FIG. 25 is only being offered by way of
example.

FIG. 26 is a simplified block diagram illustrating potential
electronics associated with electronic device 10. More par-
ticularly, FIG. 26 illustrates an embodiment of an example
system 2600 that may be included in any portion (or shared by
portions) of electronic device 10. System 2600 includes a
touch input device 2502, a touch controller 2602, one or more
processors 2604, system control logic 2606 coupled to at least
one of processor(s) 2604, system memory 2608 coupled to
system control logic 2606, non-volatile memory and/or stor-
age device(s) 2610 coupled to system control logic 2606,
display controller 2612 coupled to system control logic 2606,
display controller 2612 coupled to a display, power manage-
ment controller 2618 coupled to system control logic 2606,
and communication interfaces 2620 coupled to system con-
trol logic 2606.

Touch input device 2502 includes touch sensor 2520 and
each may be implemented using any suitable touch-sensitive
technology such as, for example and without limitation,
capacitive, resistive, surface acoustic wave (SAW), infrared,
and optical imaging. Touch input device 2502, in a particular
embodiment, may be implemented using any suitable multi-
touch technology.

System control logic 2606, in a particular embodiment,
may include any suitable interface controllers to provide for
any suitable interface to at least one processor 2604 and/or to
any suitable device or component in communication with
system control logic 2606. System control logic 2606, in a
particular embodiment, may include one or more memory
controllers to provide an interface to system memory 2608.
System memory 2608 may be used to load and store data
and/or instructions, for example, for system 2600. System
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memory 2608, in a particular embodiment, may include any
suitable volatile memory, such as suitable dynamic random
access memory (DRAM) for example. System control logic
2606, in a particular embodiment, may include one or more
input/output (I/O) controllers to provide an interface to a
display device, touch controller 2602, and non-volatile
memory and/or storage device(s) 2610.

Non-volatile memory and/or storage device(s) 2610 may
be used to store data and/or instructions, for example within
software 2628. Non-volatile memory and/or storage
device(s) 2610 may include any suitable non-volatile
memory, such as flash memory for example, and/or may
include any suitable non-volatile storage device(s), such as
one or more hard disc drives (HDDs), one or more compact
disc (CD) drives, and/or one or more digital versatile disc
(DVD) drives for example.

Power management controller 2618 includes power man-
agement logic 2630 configured to control various power man-
agement and/or power saving functions of electronic device
10 based upon whether electronic device 10 is in an open
configuration or a closed configuration and/or a physical ori-
entation of electronic device 10. In one embodiment, power
management controller 2618 is configured to reduce the
power consumption of components or devices of system 2600
that may either be operated at reduced power or turned off
when electronic device 10 is in the closed configuration. For
example, in a particular embodiment when electronic device
10 is in a closed configuration, power management controller
2618 may perform one or more of the following: power down
the unused portion of the display and/or any backlight asso-
ciated therewith; allow one or more of processor(s) 2604 to go
to a lower power state if less computing power is required in
the closed configuration; and shutdown any devices and/or
components, such as keyboard 108, that are unused when
electronic device 10 is in the closed configuration.

Communications interface(s) 2620 may provide an inter-
face for system 2600 to communicate over one or more net-
works and/or with any other suitable device. Communica-
tions interface(s) 2620 may include any suitable hardware
and/or firmware. Communications interface(s) 2620, in a par-
ticular embodiment, may include, for example, a network
adapter, a wireless network adapter, a telephone modem,
and/or a wireless modem.

System control logic 2606, in a particular embodiment,
may include one or more input/output (I/O) controllers to
provide an interface to any suitable input/output device(s)
such as, for example, an audio device to help convert sound
into corresponding digital signals and/or to help convert digi-
tal signals into corresponding sound, a camera, a camcorder,
a printer, and/or a scanner.

For one embodiment, at least one processor 2604 may be
packaged together with logic for one or more controllers of
system control logic 2606. In one embodiment, at least one
processor 2604 may be packaged together with logic for one
or more controllers of system control logic 2606 to form a
System in Package (SiP). In one embodiment, at least one
processor 2604 may be integrated on the same die with logic
for one or more controllers of system control logic 2606. For
a particular embodiment, at least one processor 2604 may be
integrated on the same die with logic for one or more control-
lers of system control logic 2606 to form a System on Chip
(SoC).

For touch control, touch controller 2602 may include touch
sensor interface circuitry 2622 and touch control logic 2624.
Touch sensor interface circuitry 2622 may be coupled to
detect touch input over a first touch surface layer and a second
touch surface layer of display 26 (i.e., display device 2510).
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Touch sensor interface circuitry 2622 may include any suit-
able circuitry that may depend, for example, at least in part on
the touch-sensitive technology used for touch input device
2502. Touch sensor interface circuitry 2622, in one embodi-
ment, may support any suitable multi-touch technology.
Touch sensor interface circuitry 2622, in one embodiment,
may include any suitable circuitry to convert analog signals
corresponding to a first touch surface layer and a second
surface layer into any suitable digital touch input data. Suit-
able digital touch input data for one embodiment may
include, for example, touch location or coordinate data.

Touch control logic 2624 may be coupled to help control
touch sensor interface circuitry 2622 in any suitable manner
to detect touch input over a first touch surface layer and a
second touch surface layer. Touch control logic 2624 for one
embodiment may also be coupled to output in any suitable
manner digital touch input data corresponding to touch input
detected by touch sensor interface circuitry 2622. Touch con-
trol logic 2624 may be implemented using any suitable logic,
including any suitable hardware, firmware, and/or software
logic (e.g., non-transitory tangible media), that may depend,
for example, at least in part on the circuitry used for touch
sensor interface circuitry 2622. Touch control logic 2624 for
one embodiment may support any suitable multi-touch tech-
nology.

Touch control logic 2624 may be coupled to output digital
touch input data to system control logic 2606 and/or at least
one processor 2604 for processing. At least one processor
2604 for one embodiment may execute any suitable software
to process digital touch input data output from touch control
logic 2624. Suitable software may include, for example, any
suitable driver software and/or any suitable application soft-
ware. As illustrated in FIG. 26, system memory 2608 may
store suitable software 2626 and/or non-volatile memory and/
or storage device(s).

It is imperative to note that all of the specifications, dimen-
sions, and relationships outlined herein (e.g., height, width,
length, materials, etc.) have only been offered for purposes of
example and teaching only. Each of these data may be varied
considerably without departing from the spirit of the present
disclosure, or the scope of the appended claims. The specifi-
cations apply only to one non-limiting example and, accord-
ingly, they should be construed as such. In the foregoing
description, example embodiments have been described.
Various modifications and changes may be made to such
embodiments without departing from the scope of the
appended claims. The description and drawings are, accord-
ingly, to be regarded in an illustrative rather than a restrictive
sense. It should also be noted that the terms ‘electronic
device’ and ‘tablet’ have been used interchangeably herein in
this document.

Numerous other changes, substitutions, variations, alter-
ations, and modifications may be ascertained to one skilled in
the art and it is intended that the present disclosure encompass
all such changes, substitutions, variations, alterations, and
modifications as falling within the scope of the appended
claims. In order to assist the United States Patent and Trade-
mark Office (USPTO) and, additionally, any readers of any
patent issued on this application in interpreting the claims
appended hereto, Applicant wishes to note that the Applicant:
(a) does not intend any of the appended claims to invoke
paragraph six (6) of 35 U.S.C. section 112 as it exists on the
date of the filing hereof unless the words “means for” or “step
for” are specifically used in the particular claims; and (b) does
not intend, by any statement in the specification, to limit this
disclosure in any way that is not otherwise reflected in the
appended claims.
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14
EXAMPLE EMBODIMENT IMPLEMENTATIONS

One particular example implementation may include
means for receiving a plurality of segments of an accessory at
an electronic device that includes a plurality of discs provided
as part of a hinge assembly. The implementation may also
include means for engaging the hinge assembly with the
accessory to secure a top portion of the electronic device to
the accessory, wherein the hinge assembly is to allow a rota-
tion of the top portion in relation to the accessory. The actual
hinge assembly may include a disc-toothed wheel to receive
the plurality of segments of the accessory in order to secure
the top portion to the accessory. In addition, the accessory
may include a tooth segment to provide an alignment function
as the hinge assembly engages the accessory. Additionally,
the accessory may include one or more magnetic bands that
attract one or more rings provided in the top portion. Addi-
tionally, the accessory may include stiff but flexible bands
that can retain one or more rings or discs provided in the top
portion by means of a general snapping or over-center snap-
ping mechanism.

What is claimed is:

1. An electronic device, comprising:

a hinge assembly to selectively secure a portion of the

electronic device to an accessory, wherein:

the hinge assembly is to allow a rotation of the portion in

relation to the accessory,

the hinge assembly includes at least one disc to receive at

least one segment ofthe accessory as the hinge assembly
is engaged to secure the portion of the electronic device
to the accessory,

the at least one disc includes one or more magnetic rings in

the portion, and

the accessory includes one or more magnetic bands to

attract the one or more magnetic rings.

2. The electronic device of claim 1, wherein the disc
includes a disc-toothed wheel to receive the at least one seg-
ment of the accessory.

3. The electronic device of claim 1, wherein the at least one
segment is to provide an alignment function as the hinge
assembly is to engage the accessory.

4. The electronic device of claim 1, wherein the accessory
includes a portion of a ferrous housing to reduce one or more
stray magnetic fields from the one or more magnetic bands.

5. The electronic device of claim 1, wherein the one or
more magnetic bands includes one or more rare earth mag-
nets.

6. The electronic device of claim 1, wherein the accessory
includes a band and a band support post that is to anchor the
band and that is to pass current from the portion through the
band to power the accessory.

7. The electronic device of claim 1, wherein the at least one
disc includes a toothed disc, and the at least one segment
includes a center tooth to mate with the toothed disc of the
electronic device to resist rotation between the portion and the
accessory.

8. The electronic device of claim 1, wherein the portion
includes a touch display.

9. The electronic device of claim 1, wherein the accessory
is an audio component.

10. The electronic device of claim 1, wherein the accessory
is a docking station.

11. The electronic device of claim 1, wherein the accessory
is a keyboard.

12. The electronic device of claim 1, wherein the hinge
assembly is to provide a range of rotation to the electronic
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device relative to the accessory, the range of rotation extend-
ing from 0° in a closed positionto 150° in a substantially open
position.

13. The electronic device of claim 1, wherein power or data
is to flow between the accessory and the portion.

14. The electronic device of claim 1, wherein the accessory
includes an arced cavity to receive the hinge assembly, which
is substantially cylindrically shaped.

15. The electronic device of claim 1, wherein power signals
are to pass through a plurality of discs via contacts associated
with the accessory.

16. The electronic device of claim 1, wherein power signals
are to pass through a plug-in connection between the acces-
sory and the electronic device.

17. A method, comprising:

receiving, by at least one disc of a hinge assembly of an

electronic device, at least one segment of an accessory;
and

engaging the hinge assembly with the accessory to secure

a portion of the electronic device to the accessory,
wherein the hinge assembly is to allow a rotation of the
portion in relation to the accessory, wherein:

the at least one disc includes one or more magnetic rings in

the portion, and

the accessory includes one or more magnetic bands to

attract the one or more magnetic rings.

18. The method of claim 17, wherein the at least one disc
includes a disc-toothed wheel to receive the at least one seg-
ment of the accessory.

19. The method of claim 17, wherein the at least one
segment is to provide an alignment function as the hinge
assembly is to engage the accessory.

20. The method of claim 17, wherein the accessory
includes a portion of a ferrous housing to reduce one or more
stray magnetic fields from the one or more magnetic bands.

21. The method of claim 17, wherein the one or more
magnetic bands includes one or more rare earth magnets.

22. The method of claim 17, wherein the accessory
includes a band and a band support post that is to anchor the
band and that is to pass current from the portion through the
band to power the accessory.

23. The method of claim 17, wherein the at least one disc
includes a toothed disc, and the at least one segment includes
a center tooth to mate with the toothed disc of the electronic
device to resist rotation between the portion and the acces-
sory.

24. The method of claim 17, wherein the hinge assembly is
to provide a range of rotation to the electronic device relative
to the accessory, the range of rotation extending from 0° in a
closed position to 150° in a substantially open position.

25. The method of claim 17, wherein the accessory
includes an arced cavity to receive the hinge assembly, which
is substantially cylindrically shaped.

26. The method of claim 17, wherein power or data is to
flow between the accessory and the portion.

27. The method of claim 17, wherein power signals are to
pass through a plurality of discs via contacts associated with
the accessory.

28. A system, comprising:

means for receiving at least one segment of an accessory at

an electronic device that includes at least one disc pro-
vided as part of a hinge assembly; and

means for engaging the hinge assembly with the accessory

to secure a portion of the electronic device to the acces-
sory, wherein the hinge assembly is to allow a rotation of
the portion in relation to the accessory, wherein:
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the means for receiving includes one or more magnetic
rings in the portion, and

the accessory includes one or more magnetic bands to
attract the one or more magnetic rings.

29. The system of claim 28, wherein the means for receiv-
ing includes a disc-toothed wheel to receive the at least one
segment of the accessory.

30. The system of claim 28, wherein the at least one seg-
ment is to provide an alignment function as the hinge assem-
bly is to engage the accessory.

31. The system of claim 28, wherein the accessory includes
a portion of a ferrous housing to reduce one or more stray
magnetic fields from the one or more magnetic bands.

32. The system of claim 28, wherein the one or more
magnetic bands includes one or more rare earth magnets.

33. The system of claim 28, wherein the accessory includes
a band and a band support post that is to anchor the band and
that is to pass current from the portion through the band to
power the accessory.

34. The system of claim 28, wherein the at least one disc
includes a toothed disc, and the at least one segment includes
a center tooth to mate with the toothed disc of the electronic
device to resist rotation between the portion and the acces-
sory.

35. The system of claim 28, wherein the hinge assembly is
to provide a range of rotation to the electronic device relative
to the accessory, the range of rotation extending from 0° in a
closed position to 150° in a substantially open position.

36. The system of claim 28, wherein the accessory includes
an arced cavity to receive the hinge assembly, which is sub-
stantially cylindrically shaped.

37. The system of claim 28, wherein power or data is to
flow between the accessory and the portion.

38. The system of claim 28, wherein power signals are to
pass through a plurality of discs via contacts associated with
the accessory.

39. An accessory for an electronic device, comprising:

a segment to be received in at least one disc of a hinge
assembly of the electronic device as the hinge assembly
is engaged to secure a portion of the electronic device to
the accessory, wherein:

the hinge assembly is to selectively secure a portion of the
electronic device to the accessory,

the hinge assembly is to allow a rotation of the portion in
relation to the accessory,

the at least one disc includes one or more magnetic rings in
the portion, and

the accessory includes one or more magnetic bands to
attract the one or more magnetic rings.

40. The accessory of claim 39, wherein the disc includes a
disc-toothed wheel to receive the at least one segment of the
accessory.

41. The accessory of claim 39, wherein the at least one
segment is to provide an alignment function as the hinge
assembly is to engage the accessory.

42. The accessory of claim 39, further including a portion
of a ferrous housing to reduce one or more stray magnetic
fields from the one or more magnetic bands.

43. The accessory of claim 39, wherein the one or more
magnetic bands include one or more rare earth magnets.

44. The accessory of claim 39, further comprising a band
and a band support post that is to anchor the band and that is
to pass current from the portion through the band to power the
accessory.

45. The accessory of claim 39, wherein the at least one disc
includes a toothed disc, and the at least one segment includes
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a center tooth to mate with the toothed disc of the electronic
device to resist rotation between the portion and the acces-
sory.

46. The accessory of claim 39, wherein the portion includes
a touch display.

47. The accessory of claim 39, wherein the accessory is an
audio component.

48. The accessory of claim 39, wherein the accessory is a
docking station.

49. The accessory of claim 39, wherein the accessory is a
keyboard.

50. The accessory of claim 39, wherein the hinge assembly
is to provide a range of rotation to the electronic device
relative to the accessory, the range of rotation extending from
0°in aclosed positionto 150° in a substantially open position.

51. The accessory of claim 39, wherein power or data is to
flow between the accessory and the portion.

52. The accessory of claim 39, wherein the accessory
includes an arced cavity to receive the hinge assembly, which
is substantially cylindrically shaped.

53.The accessory of claim 39, wherein power signals are to
pass through a plurality of discs via contacts associated with
the accessory.

54.The accessory of claim 39, wherein power signals are to
pass through a plug-in connection between the accessory and
the electronic device.
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